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TITLE -Tl(1): 

Method of verifying a semiconductor integrated ci rcuit apparatus, which can 
sufficiently evaluate a reliability of a non-destructive QBSg module after it 
is assembled 

Brief Summary Text - BSTX (3): 

The present invention relates to a method of verifying a semiconductor 
integrated circuit appa ratus, which can sufficiently evaluate a reliability of 
a non-destructive module after it is assembled, and a semiconductor 
integrated circuit apparatus. 



Brief Summary Text - BST X (6): 
A method of using a fflEH that can be (5 



roq rammed 



by carrying out a physical 



defective addres 



destruction through a laser and the like is typically done in setting a 

in s uch a redundancy circuit In a relieving method of 
through the above-mentioned laser, storing a defective 

with a spare 
must be cut away before a memory 



comparin g with an input address and re pjacjn g 
jfuse 



cutting away the 
address information 

memory line or a spare memory row, the _ 

chip is sealed in a package. For this reason, it is impossible to relieve a 
defect induced after the memory chip is sealed in the package. This results in 
a trouble that a sufficient improvement of a yield can not be attained. 



Brief Summary Text - BSTX (7): 

So, a technique is proposed for installing a non-volatile memory such as 
EEPROM (Electrical Erasable Programmable Read Only Memory) and EPROM 
(Electrical Programmable Read Only Memory) in a chip of DRAM (Dynamic Randon; 
Access Memory) and storing a defective address information as a non-destructive : 



Brief Summary Text - BSTX (9): 

There is the technique for improving the yield by mounting the fflEB in order 
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Summary of Invention 

2J23 ca-cuit- After the 
transferred to the >SS8 circuit and 



ih-BSTX(8): 
_ rs found in a wafer test, and y 



If address matchin g is detected, decode circuits are controlled by 

the detected output to a defective ceil array with a redundant cell 

array. 

Summa ry of I nvention Paragraph - BSTX (9): 
[0007] faTga circuits are used for storing not only the above-described 
defective addresses, but also many lands of initial set-up data (i.e., 
initializing data) that are used for determining memory operation conditions. 
Such initial set-up data include, for example, trimming data for adjusting 
internal voltages in corresponding to a process variation among wafers or 
chips, another trimming data for adjusting programming voltage, control 
parameters such as sequence loop numbers of program and/or erase sequence, and 
the like. 

Summary of Invention Para graph - BSTX (1 0): 
[0008] However, o nce the «HH circuit is programmed, it is im possible to 
re program the (BBS circuit. Further, th e wafer test fo r detecting y^jjsijijp 
&rW-jj^j by use of a tester and laser ftjEflTjgggflf process for the 2^ circuit | 
are performed as different processes from each other. These processes can not 
be performed as one continuing step. Considering the above -described 
viewpoint, rt has been provided to use such a system that non-volatiie memory 
cells as similar to tha t of a n EEPROM are used as an initial set-data storing 
circuit in place of the 223 circuit By use of such the system, data 
programming may be performed more easily than the JjjSa circuit, and data 
reprogramning may also be performed. 

Detail Description Paragraph - DETX (3* 

(0021) FIG. 1 shows an EEPROM configuration according to the embodiment of 
the present invention. Memory cell array 1 is formed of electricaOy erasable 
and programmable non-volatile memory cells that are arranged in a matrix 
manner. Each the memory cell is a stacked-gate type MOS transistor having a 
floating gate and a control gate stacked thereon, in the memory ceB array 1 , 
redundan t row cell array 2a and redundant column cell array 2b are disposed for 
iJiJMJf«%' defective ceBs. An initial set-up data region 3 in the ceO array 1 
is predefined as a region for programming initial set-up data that are used for 
determining memory operation conditions. 

Detail Desc ription Paragraph - DET X (28 E 

(00 46) The i«WJ4IA'J*?»iEEn? data |B £circ urt 1 3. voltage adjustment data 
22jGS circuit 15 and chip information data Egg circuit 1 8 are composed as 
similar to the clock cycle adjustment data^g| circuit 22. A select circuit 
21 is prepared to transfer the sequential^ read out data from the initial 
set-up data region 3 of tine memory ceG array 1 to the respective data latch 
circuits 13, 1 5, 1 8 and 22 in the beginning of power-on. 

Detail Description Paragraph - DETX {38} 

(0056] When the initializing operation is ended, ready/busy(R/B)="H" (ready 
state) is output, thereby enabling ordinary data read, program and e rase 
operatio ns. In these ord inary operation modes, whe n an address is BBB3B3B 
gSBBS regi ster 1 2, the GESliSEB3 |^i5SSE wth the defect address 
stored in the J»|SMtf^ data UWUy circuit 1 3 by the address matching 

detecting c ircuit 14 . When address matching is detected, the detecting circuit 
1 4 outputs 3BSBB33 control signals "Ra* and W, thereby controlling the row 
decoder 4 and column d ecoder 7. As a result, a defective ceil anay including 
a defect ceflis 35$fl3S!B wth a redundant eel! array. Further, the voltage 
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«*) to *x temaa laojs. AdduiaeaOy. ra.tta* « £■*« 
thai vtovi icd c«wci ol IS» jtotpmMMCtl dju m teqMcd, 
g^jai* conjci teecr/ » au m;. 
(CO 10) la otto k> *** wi Cv p^Afctx to pt»m 
have abcady pttrrfteJ wsh a ijm Out tokU 
tehuf tea Pc^Kra k dcGotd in tba wnil ixZi urn <vr», 

JapaaL« Pam ApftkMx* IV nial 

WMf tea %»jad as tth inai*l dm KfW ia to edl 
anay wr aaturaaiiraO? r« ad «M itto atea to peM< •*fP*y 
* v»i*Jvit <» by i* rt» Mae decoder rod kt* «» 
ted b oumil tea wad nkxlo, tad tttcn trarafcmrd til and 
Ixkf la Dw rooxuve injuti .wtp tea Ukfc circa a»- 
IkwaWta, to warn** tfttvkm atmUnomt aMhfaj K» 
ok cstpft* e( te iaibJ w-i *p dan bkrti dirwak 
{00ii| ltei»«fiiKhfe*j**m.e»£ircBa tntSfami™ 
becpexs unapfct, aad ifat dap sk bccwon urtlfci, fberi: 
aaJ «unra rfte iwiaj iUU cm itett pttlioceatd 
«*sirp Is fbt* «t*xv dac pctiud frets pawo ^ a dec at tte 



ten w* »JTiy »d j ntexhw aofcaaa ceO mi trt 
cS*f«*MS w to * M«al all eriy, «al t Iva cksrt 

l« tfkq»cd far <fciectK« «kba*ct. Sue* fee &»c 

tiiw r» typiaOy formed *y mo ot U^»-fra™rwaufl¥ tjpt 

Iwt. 

{000*| Aa«»Va»cjdfaaiu >W » « itM. and 
piocriHtmod 10 She ?»vc cavaiL Aftw te ftaw Ae«i) pfo- 

»od can^ttrcdwutt tsc pn-<rawiDcd dtfturvc atib«ao. If 

bf the ilrk.ui) (Xupi! K> rtptli* » iWfcli»< vtH aria}* wuh 
a artantea ceO wrtav- 

(0007} Fan* riKT&» *t<i »*v<J ft* tfodttf ws «iJ> te 
^brm-<icH32)cd tk&iiiva adtenat. hoi it*ii mMtx iiaA* ri 
ixutU Ki-ttp tea (ix.. ™*^'<"»tt tea) thai trt ot«d Ct» 
Jctcrmmiuc hm*^' <xvrat*>a «!u40uk«». Sued iwul M- 
op tea iactadc. ktt eaoflc, srincataj; tea fcr a ij wii ag 
tfltasal v»ft*(e« fa tx*reipc«o>liE8 to a pnxo* «*ri*ioo 
attMa; aafenti tiaipsaaulber baBatsajtej fi* a^tMaaj 



(OOOSj lk>»r^t. oo.x lix- fux drciw » programmed, s n 
anpowiiA: b> rtfrafrata te ft« ciaait. 1'wtter. to *ifcf 
k-j jJswniuj tkloaivc «cVku«« hywe^j <tj»ci to^ 

faravai t» AStiuA p«x«*e» 6tx» cow*. Thcv pw 
(twt cw acq bv fieiktmoi » (<K «xaiomflf Hep. Go 

to tac ujcb a avtacos d»< aoa Mtetk cncax>rr »* 
tante So that of aa LCPKUA4 aw «* as initiii Ml^lata 
alulae clttntfl in ptacat <i <lv fw <&ntii. By a« ; -1 te 

»)^»c«K <t»Ja pm$»»=J<1!«** «n»J |*»Vma*d oct<- eavK 

itea te r«t» ciseai, sad tea (xpfojfiwmiQj a>v ab» t* 

(0009) IK<%vvu, it a «U am; £t* <«<b« Afcjnt 
kUkha tad to ta» m tefoMd at a dilTkfeai pi** Ewtn 
to ntxTatl <*D array tut*, dweda titotiu ud www acay 
dtcatl* aw: accc^afV Iw to ic\ft»wc ttU Thrac- 
fat. to siraii oocT^Mfart* heOM** W Cuc^icuod. 



ia x«£b a raw Itnl to arawtt <M to itattaJ v»^> data K 
U<i» *tH<* verify opcraf'am art rt oasi itd, a t» «s»wy 
to *»ta! to aki*<<de*ated ^tkwc prwd d po*^iht. 
fOOirj Aootor Kawta wty to w»in»j fvrad Nxoca* 
lauj » U art* a (*d Bsu to iralitJ «ci-«p tea raad ort 
h> an laamii iioc* fcfcjul EHKMod ia to cwroary cfe?. 
VOak to latand ck«.l n ooj tnr * uianwaj tea 

to ii tacpaied £e* caoccta%E ptoco* siriaaoa*. to ckxt 
cycic gfto (State ekxt ha* a taiyv \-oxaswa. H to ckxi 
<«CV » <Mfot) to a >*s-fy»:fc tttfe, to » jj»i»o aerW wfll 
hc»«>c 5«aj. Nff&cr. to acad openino to fc jte irt-af 
data » pra&ranj aa hckm » f^r^cr-m. 0*d p».'"L/ aappl^r 

x«as< i» «* jw vuhV.1V* *I*i kadi to ««&uy p«W 
aahtkw*. 

SUMMARY Of n«> INMXniJN 
[OOU) A t»a-*t>bj3« a«nteoote.*< aKatory ikvic* n> 
jtfo*iteJ k> todttJc a trcaturv ttU a-nray tat ioj « VviraraBy 
orawabfc acd pn^asaeaNi t>ro-vW«ik naatiir}' cctb-, a 
pin ;:f to mtnacry array ticinj deflaod *» a miial «c* <f 
tea m;i>ja fur .vluratc a f hiraii); i>f toitia} «ci-i? tea tol 
tVttoc lAtaur* oysnikw orAtKW. tea latch virctilU tor 
bciaacrj to iftiiaj wt-up tea r«ad nut (too to roeial art -Hp 
tea ft fieri, a caatroQri tnr cotottaag tea pufftm *oi 
*t** j(Vi»i».«t4 tor to Btmrv c*a ant, «s4 • e$rvk 
jnnrro* tor {jcacnifac a rhxfc >>^aal ttad h ftvd wacCikr 
an a^crzi'aia tiara* at to ^rr inCcr. »fer.-i£ to ovnlrniter 
u coafisurod ii> perform ircn d» Liiu 1 «t-«p t^tmaxi Dat 
v-tpicjniaJl) rc*K ovd to pturalfty «<f uiitral wt.ap tea 
Mcvcrf fej to inhal aex-ap tea rtrprrt tad transTt » torn 
to rcxpeclrvT data |ak» «rctm» on rtsvifl at >«n*r-oo or 
a cert* mud tapM. to tniml w.V-cr* •sfx-/*j»jo K-lit)t ao 
pc'tr-om d u fcj rvasJ x«t * cV>.4 orck adjaatSKtit data 
wijhm *c patrafiry i.4 iasul sewap rfata »t»eil rO to «S«mI 
Mt-apdata rspr<a in to txy retin; . tot dry adfaatiajt a cfaxt 
Cjctt uT to clxk M$rul OMpMt 0*» to cVwk arncraaat tog 
«*<; at to dock cycle adjavmrst tea, and tol read tw to 
mnaniax inirkJ tea try are uf to «a>*irx1 
ajgsaL 
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